Objective: To determine the effects of an educational program of exercise and nutrition in overweight or obese binge eating adults on body composition, physical fitness and biochemical parameters. Being educational, the program also aimed to promote learning and self-control in the practice of physical activity and in the food choices of this population. Methodology: 40 patients overweight or obese binge eating adults aged between 30 and 60 years participated in the study. Participants were assigned to an experimental group (EG) (N = 23), to which the program was applied or a control group (CG) (N = 17). The study lasted eight months, where an initial and final evaluation was carried out, in order to verify the benefits obtained through this program. The program consisted of 47 one-hour, twice-a-week group practice sessions, one weekly self-help session, and three nutritional monitoring sessions throughout the program. Results: There were significant improvements in the experimental group in the body composition, namely in the percentage of fat mass, fat free mass, fat mass in the trunk, visceral index and metabolic age. In physical fitness, improvements were also seen in the experimental group, specifically in flexibility and handgrip strength. Conclusion: A multidisciplinary program involving regular physical exercise and nutritional educationled to achieve improvements in physical fitness and body composition in overweight and obese binge-eating disorder patients.
Introduction


Binge eating disorder (BED) consists of frequent and recurrent episodes of binge eating, including rapid eating without being hungry or until being uncomfortable, and the absence of other compensatory behaviors such as vomiting, purging, fasting, excessive exercise or laxative abuse [1] . Among others, it is associated to overweight and obesity, as well as to depression or guilty feelings and other psychiatric disorders [2] . The prevalence of this disorder oscillates between 2 and 5% in general population, being more usual among female with ratio 2:3, i.e. 2 men per 3 women. In Portugal, highest prevalence was observed between 40 and 49 years while those people aged > 65 would have the lowest risk [3] .
BED treatments are focused in the reduction of the frequency of binge-eating events and also in the improvement of the metabolic health and weight control in the case of obese or overweight patients [2] . Common BED treatments can be divided into pharmacological and non-pharmacological approaches. Pharmacological treatments often include antidepressants, anticonvulsants, antiobesity agents
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Obese Adults Suffering from Binge Eating Disorder 89 and central nervous system stimulants. However, most studies evaluating pharmacological treatments report moderate to severe adverse effects including sleep disturbance, headaches, gastrointestinal upset, as well as other well-known side effects that were previously observed in non-BED populations. On the other hand, among non-pharmacological approaches, psychological and behavioral interventions stand as the most successful treatments. These interventions include cognitive behavioral therapies, dialectical behavioral therapy, interpersonal psychotherapy and behavioral weight loss. The combination of physical exercise and dietary therapy has emerged as an alternative therapy to reduce BED symptoms [4] .
Apart from the potential improvements in the BED symptoms, physical exercise and nutrition are especially recommended given the benefits in weight and stress control. Guided physical exercise may reduce the onset of negative emotions [5] and may be even as effective as cognitive behavioral therapy to reduce BED symptoms [6] . However, exercise abuse may also be a compensatory strategy for binge eating and that could be the reason why it traditionally has not been prescribed in clinics [7] .
Given all the previously mentioned potential benefits of physical exercise, the aim of the current study was to evaluate the effects of a physical exercise and nutritional therapy on weight, body composition, metabolic rate and physical fitness in overweight or obese BED adults.
Methods
Participants
A total of 40 BED patients participated in this controlled trial, being 30 of them women. The mean age of participants was 47 and mean body mass index was 34. They were derived from their general practitioners, were appropriately informed and signed the written informed consent.
Inclusion criteria include: (a) being aged between 30 and 60 years, and (b) having a body mass index > 25 kg/m 2 . On the other hand, the following exclusion criteria were set: (a) being suffering from cancer, neuromuscular or neurodegenerative disorders, (b) having musculoskeletal injuries that may impair physical exercise and (c) having any other condition that may threat the safe practice of physical activity.
Procedure
Although 45 people were initially invited to participate, only 40 finally agreed to participate. Of On the other hand, the control group continued their usual care, without interrupting their current treatments.
Instruments
Body composition analysis for all participants was performed using the Tanita MC-780 (Tanita Corp, Tokyo, Japan). This device, based on bioelectrical impedance analysis, allows determining the fat mass, fat-free mass, visceral fat index, basal metabolism and metabolic age [8] .
Furthermore, physical condition was evaluated 
Results
Significant improvements were observed in body composition. Specifically, the overall fat mass percentage, trunk fat percentage, fat free mass and visceral fat index were improved after the intervention (p-value < 0.05). Weight did not significantly change (see Table 1 ). Basal metabolism was significantly increased while the metabolic age was reduced in the exercise group after the 8 months intervention.
Regarding physical fitness, handgrip strength and flexibility (upper and lower extremities) were improved (p-value p < 0.05) after the 8-month intervention (see Table 2 ). On the other hand, there were no significantly differences in cardiovascular according to the ANOVA results. In this regard, the distance covered in the 6-min walking test was increased in more than 10% in the exercise group while the control group covered 4.27% more distance after treatment. 2) -4.6 (9.7) SD = Standard deviation; CE: Experimental Group; CG: Control Group. * p < 0.05; ** p < 0.01; *** p < 0.001.
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Discussion
The main finding of the current study was that 8-month regular physical activity, along with nutritional education and psychological assistance, significantly improved body composition and physical function in obese or overweight adults suffering from BED. Although changes in weight did not reach statistical significance, the results in the current study are in line with previous research that observed an improvement in physical function and body size and composition [13] .
Although the potential benefits of physical exercise in the general population are well known, according to two previous systematic reviews [13, 14] , the knowledge about the long-term influence of physical activity in BED is still limited. Comparing our results with those observed in previous studies in BED patients and general population, the non-significant differences in weight and cardiovascular fitness assessed using the 6-min walking test were unexpected. However, another previous study also observed a non-significant between-group improvement in the distance covered in the 6-min walking test [15] . In this regard, a six-month weekly multidisciplinary program, which included regular physical exercise and was conducted in a hospital, achieved an increment close to 20%, which is almost twice the enhancement observed in the current study. That program consisted of 4 weekly sessions of 90 min of aerobic exercise which included activities such as the performance in the 6-min walking test, i.e. brisk walking. Thus, the number of weekly minutes of aerobic physical exercise was largely higher in that study compared with the current study, which could potentially explain the results observed in both studies.
Apart from the aerobic component of physical function and exercise, the exercise program of the current study also included strength training. This type of exercise is strongly recommended since lower levels of strength are related to loss in functional independence and frailty processes [16] . In this regard, handgrip strength stands as one of the most relevant physical function outcomes, since a reduced score in that test has been associated with an increased risk of many types of mortality, thus it is one of the most widely recommended physical assessment tools in adult populations [17] . Weak hand grip strength in later life is a risk factor for disability, morbidity and mortality and is central to the definitions of sarcopenia and frailty [18, 19] . The current study observed a significant improvement in the handgrip strength of participants from the exercise group compared with those from the control group. This enhancement, along with the reduction in the fat mass, may have led to a reduction in the risk of sarcopenia, mortality and functional dependence.
The current study has several limitations, first, as community program, all participants were not randomly allocated in groups. Second, the sample size did not allow us to compare the effects according to subgroups based on relevant variables such as the type of the obesity, the genre of the patient or the previous level of physical activity. Lastly, the actual diet that participants followed at their homes could not be controlled.
Despite these three limitations, the current study contributes to the understanding of the benefits of physical exercise in BED adults and reports results that are in line with the previous research focused on the effects of multidisciplinary programs in this population.
Conclusion
A multidisciplinary program based on nutrition and physical exercise is effective at increasing physical function and improving body composition. Improvements in the handgrip strength, along with the reduction of the fat mass in the trunk, may reduce the risk of having a cardiovascular accident and the all-causes risk of dying. According to our results and
